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nanoliter volume 
aligned with the 
surface of the si 


(b) without contacting the surface with a vesicle, aligning the vesicles 
at a first set of locations adjacent to the surface of the substrate; 

(c) using mechanical pressure, controlling each of the chambers to eject a 
of the fluid from each vesicle onto the surface of the substrate 
vesicles, whereby an array of the fluid is deposited on the 
bstrate.— 

1 . A method of claim 40, further comprising the steps of: 

(d) moving the^assembly of step (a) to align the vesicles at a second set 
of locations adjacent the surface of the substrate; 

(e) repeating stefr(c); and 

(f) optionally repeating steps (d) and (e) to dispense fluid at additional sets 
of locations on the surface of the substrate.— 

— 42. A method of (claim 40, wherein the substrate has wells formed on 
the surface of the substrate\or defining locations for receiving the fluid ejected 
from the vesicles. — 

— 43. A method of clain\40, wherein the fluid comprises a solvent and a 
matrix material. — 

— 44. a method of claim 4^, including the further step of waiting a 
predetermined period of time to alloVv the solvent comprising the matrix material 
to evaporate from the fluid ejected o\to the surface of the substrate leaving the 
matrix material deposited on the surface. — 

— 45. A method of claim 44, further comprising repeating steps of (a) 
through (c) are repeated at the same locations on which the matrix material is 
deposited, wherein the chambers of the vesicles in the assembly contain a 
solvent comprising an analyte material, whii^h upon ejection on the array of 
matrix material dissolves into the matrix. 

— 46. A method of claim 44, wherein s\eps of (a) through (f) are 
repeated at the same locations on which the m^rix material is deposited, 
wherein the chambers of the vesicles in the assembly contain a solvent 
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comprising anl analyte material, which upon ejection on the array of matrix 
material dissolves into the matrix. — 

— 47. /^method of claim 40, wherein the fluid comprises an analyte in a 
solvent. — \ 

— 48. A method of claim 47, including the further step of waiting a 
predetermined period of time to allow the solvent comprising analyte to 
evaporate from the fluid ejected onto the surface of the substrate leaving the 
analyte material deposited on the surface. — 

— 49. A method of claim 48, further comprising repeating steps of (a) 
through (c) are repeated at the same locations at which analyte is deposited, 
wherein the chambers of the vesicles in the assembly contain a solvent 
comprising a matrix material, which upon ejection onto the array of analyte 
dissolves into the analyte. — 

— 50. A method of claim 41, wherein: 

the fluid comprises an analyte in a solvent; 

the method includes the further step of waiting a predetermined period of 
time to allow the solvent obmprising analyte to evaporate from the fluid ejected 
onto the surface of the substrate leaving the analyte material deposited on the 
surface; and \ 

steps of (a) through (f\ are repeated at the same locations at which 
analyte is deposited, wherein Vhe chambers of the vesicles in the assembly 
contain a solvent comprising aVnatrix material, which upon ejection onto the 
array of analyte dissolves into tne analyte. — 

— 51 . A method of claim 40, wherein the fluid comprises a mixture of 
analyte material and matrix maternal. — 

— 52. A method of claim 40, including the further step of providing the 
resulting substrate With the array of material deposited thereon to a diagnostic 
tool for determining ii/formation representative of the composition of the 
deposited materiafe^- 
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— 53. (A dfi&Xhog of claim 52, wherein the diagnostic tool comprises a 
mass spectrome 

— 54. A method of claim ]41 , wherein the step of moving the assembly 
includes the step of rastering the\assembly across the surface of the 
substrate. 

— 55. A method of claim 41, wherein the step of moving the assembly 
includes the step of determining amoffset signal representative of a distance for 
moving the assembly to align the vehicles at a location adjacent to the first 
plurality of locations. — 

— 56. A method of claim 40, including the further step of drawing a 
wash fluid into the chambers to rinse (he chambers. — 

— 57. A method of claim 40, wherein: 

each vesicle comprises a pin having a chamber of sufficiently narrow bore 
to allow the chamber to at least partially till with fluid by capillary action; and 

the vesicles of the assembly are contacted with a source of fluid to at 
least partially fill the chambers with a volume of fluid by capillary action. — 

— 58. A method of claim 57, whereim: ^ ^ 

the chambers of the vesicles are connected to a pressure source; anda V 
positive pressure from the pressure source is\applied to the chamber to partially 
offset a volume of fluid that fills the chamber \y capillary action.- 

— 59. A method of claim 40, wherein: 

the chambers of the vesicles are connected to a pressure source that 
applies a negative pressure to the chamber; and* 

fluid is introduced into the vesicles by contect with a fluid source to at 
least partially fill the chambers with a volume of fluid by negative pressure.— 

— 60. A method of claim 40, wherein the substrate comprises material 
selected from the group consisting of silica, glass, cellulose, silicon, metal, 
plastic, polymer and metal-grafted polymer. — 
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— 61 . A method of claim 40, wherein the substrate comprises a flat 
urface, a flat surface with pits, a solid or porous bead, a membrane or a pin. 
— 62. A metnod of claim^^v^f^rein the surface of the substrate is 
functionalized chemically, functjls^STized with beads or functionalized with 
dendrites of captured mateagfK— \\ 

— 63. A metHod of claim 40, wherein the fluid comprises an 



oligonucleotide. — 

— 64. A meth 
the chambers 
controlling the 


od of claim 40, wherein: 

Df the vesicles are connected to a pressure source; and 
esicles to eject fluid is effected by applying positive 


pressure to the chambers of the vesicles by the pressure source. 


65. m method of claim 64, wherein the pressure in the chamber of the 
esicle is sufficient to result in ejection of a spray of the fluid from the vesicle. — 
— 66. \ A method of claim 64, wherein the pressure in the chamber of the 
vesicle is selected to result in ejection of droplets of the fluid from the vesicle. — 

— 67. A method of claim 40, wherein each vesicle of the assembly 
comprises an assemtWy having a capillary element for directing the fluid to the 
surface of the substrate and a transducer element for applying pressure to the 
jet to dispense the fluicL— 

— 68. A method qf claim 67, wherein the transducer element is disposed 
around the capillary and dan transform an electrical pulse into mechanical 
deformation of the capillars, resulting in ejection of fluid from the capillary. — 

— 69. A method of c\aim 67, wherein the transducer element is selected 
from the group consisting onpiezoelectric, electric, electrorestrictive, 
magnetorestrictive and electromechanical transducers. — 

— 70. A method fdr dispensing nanoliter volumes of a material as an 
array on the surface of a aubstrate, comprising the steps of: 

(a) providing a pin assembly having a plurality of elongated vesicles 
arranged as an array for dispensing a liquid therefrom, wherein each vesicle 
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comprises a soljd shaft of material having an end for retaining a nanoliter volume 
of fluid; 

(b) loading a nanoliter volume of fluid comprising a liquid material from a 
fluid source onto the end of the vesicles of the pin assembly; 

(c) witmout contacting the surface with the vesicle, disposing the pin 
assembly to align the vesicles at a first set of locations adjacent to the surface 
of the substrate; 

(d) contacting the loaded fluid to the surface of the substrate aligned with 
the vesiclqp, whereby an array of material on the surface of a substrate is 
formed. 

— 71 . A methdd of claim 70, further comprising the steps of: 

(e) repeating step (b); 

(f) moving the pin assembly to align the vesicles at a second set of 
locations adjacent to tn|p surface of the substrate and adjacent to the first set of 
locations; 

(g) repeating step Vd); and 

(h) optionally repeating steps (e) through (g) to dispense material at 
additional locations on the substrate.— 

— 72. A method of claim 70, wherein the substrate has wells formed on 
the surface of the substrate for defining locations for receiving the fluid ejected 


from the vesicle. — 


/\^ — 73. A m^hod of claim 70, wherein t he solveQ t_OQmprises a matrix 


material for mass spectroscopy. — 


— 74. A method o 


predetermined period of ti^^to allow the solvent comprising the matrix material 


to evaporate, whereby t 
— 75. A method 
steps of (a) through 

solvent comprising an an* 


claim 73, including the further step of waiting a 


^ mjatrix material is deposited on the surface. — 
irXi 74, wherein: 
(d) x ajfc repeated with the vesicles containing a 
lyte material; and 
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the fluid of analyte material at the end of the vesicles is contacted with 
the evaporated matrix material oi^he surface of the substrate to dissolve the 
matrix material with the analyte nflfeterial and thereby deposit a mixture of matrix 
and analyte material. — 


— 76. A method of blaim 70, wherein the material of the solvent 
comprises an analyte material. — 

— 77. A method ibf claim 76, including the further step of waiting a 
predetermined period piK*icfie to allow the solvent comprising the analyte 
material to evaporate, A/vhereby the analyte material deposited on the surface. — 
— 78.1 A method of claim 77, wherein: 

steps of (a) through (d) are repeated with the vesicles containing a 
solvent comprising a matrix material; and 

the fluia of matrix material at the end of the vesicles is contacted with the 
evaporated analyte material on the surface of the substrate to dissolve the 
matrix materiallwith the analyte material and thereby deposit a mixture of matrix 
and analyte material. — . 

— 79. A method of claim 70, wherein the material of the solvent 
comprises a mixture of analyte material and matrix material. — 

— 80. Almethod of claim 70, including the further step of: 
providinglthe substrate with the array of material disposed thereon to a 
diagnostic tool 1pr determining information representative of the composition of 
the material. — 

— 81 . A nfiethod of claim 80, wherein the diagnostic tool comprises a 
mass spectrometer. — 

— 82. A method of claim 71, wherein the step of moving the pin 
assembly includes the step off rastering the pin assembly across the surface of 
the substrate. — [ 

— 83. A method of claim 71 , wherein the step of moving the pin 
assembly includes the step of determining an offset signal representative of a 
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distance for movi 


the first plurality 


of locations. — 


— 84. A method of claim 70, wherein the substrate comprises material 


selected from thu 
plastic, polymer, 


ng the pin assembly to align the vesicles at a location adjacent 


group consisting of silica, glass, cellulose, silicon, metal, 
and metal-grafted polymer. — 
— 85. A method of claim 70, wherein the substrate comprises a flat 
surface, a flat surface with pits, a solid or porous bead, a 
membrane or a pin. — 

— 86. A method of claim 70, wherein the surface of the substrate is 


functionalized chlemically, functionalized with beads or functionalized with 
dendrites of capflured material. — 

— 87. The methcra of claim 1, wherein the vesicle is part 
[assembly of vesicle elements, wherein each of vesicle comprises an interior 

chamber holding nanoliter volumes of fluid.— 

— 88. The method of claim 87, wherein: 

the vesicleslare inside a housing that has an interior chamber connected 
to a pressure source that will control the pressure within the interior housing; 
and I 

the pressurelsource provides pressure to chamber of the housing to 
regulate the flow oi fluid through the interior chamber of each vesicle, thereby 
dispensing of define d nanoliter volumes of fluid from the vesicles.— 

— 89. The mothod of claim 1, wherein: 

the vesicle he s an interior chamber and forms part of an assembly 
comprising a pluralily of vesicles and a transducer element mounted to each 
vesicle for driving fl jid through the interior chamber to eject fluid by deforming 
the chamber; and 

the transducer element deforms the chamber with sufficient pressure to 
spray the fluid from The pin or to cause a drop of fluid to extend from the 
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0 



chamber so that lluid can be passed to the substrate by contacting the drop to 
the surface of the substrate.— 

90. The nethod of cl aim 1, that is automated. 
Please amend claims JT^3 3 as follows: 

1 . A method /for forming an array of a sample material on a surface of 
a substraie comprising! [the steps of] 

providing a vehicle [having] that has an interior chamber containing a fluid 
comprising a solvent/containing the sample material !,]; 

without contacting the surface with the vesicle, disposing said vesicle 
adjacent to a first location on said surface of the substrateUi 

providing mfechanical pressure to the interior of the [controlling said] 
vesicle to eject fr©m said chamber a nanoliter volume of the fluid to dispense 
said fluid at said /first location of said surface of the substrate!, ]i and 

moving said vesicle to each of a set of positions adjacent [said] to the 
surface of the sjubstrate, whereby a nanoliter volume of fluid is dispensed at 
each location off said set [for] forming [said] an array of sample material on the 
substrate . 

2. (Amended)l A method [according to] of claim 1, [including the further 
step of providing a] , wherein the substrate [having] has wells formed [on said 
surface of the substrate] thereon for defining locations for receiving said fluid 
ejected from said chamber. 

3. (Amended) A method [according to] of claim 1, [including the further 
steps of depositing] wherein the sample material comprises a matrix material for 
mass spectroscopy [ora a surface of said substrate], 

4. (Amended) A method [according to] of claim 3, including the further 
step of waiting a predetermined period of time to allow the solvent [of said] 
containing the matrix material to evaporate on the surface of the substrate 
thereby depositing the matrix material on the surface . 
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5. (Amended) A method [according to] of claim 4 A [wherein] further 
comprising [s<iid step of] ejecting a nanoliter volume of fluid [includes the step 
of ejecting sa d fluid] containing an analvte material onto said evaporated matrix 
material to dissolve with said matrix material and to form a crystalline structure 
on said substfate surface. 

6. (Amended) A method [according to] of claim 1 [including the step of] 
wherein the sample material comprises solvent containing [mixing] an analyte 
material [with] and a matrixlmaterial for mass spectroscopy [to form a solution, 
and filling said interior charrper with said solution]. 

7. (Amended) A method [according to] of claim 1, including the further 
step of [providin^-said substrate with said] analyzing the array of sample 
material dispq£se J thenbon [to] with a diagnostic tool [for determining] that 
determines infoV pgfionTrepresentation] representative of the composition of said 
sample material^ 

8. (Appended) A method [according to] of claim 7, wherein the [said 
step of providin j said substrate to a] diagnostic tool [includes the step of 
providing said sjbstrate to a diagnostic tool having] ]s a mass spectrometer. 

9. (Amenoed) A method [according to] of claim 1, wherein [said step 
of providing a vesicle having an interior chamber includes the step of providing a 
vesicle having] the vefeicle further comprises a piezoelectric element that 
provides the pressure \or [causing fluid to move through] ejecting the nanoliter 
volume of fluid from the [said] chamber. 

10. (Amended) V\ method [according to] of [claim 9] claim 1 , wherein 
said step of moving said vesicle includes the step of rastering said vesicle 
across said surface of saia substrate. 

1 1 . (Amended) A nnethod [according to] of claim \j_ wherein the vesicle 
part of a [ said step of providing a vesicle includes the step of providing a] 
vesicle assembly hav\ng a plurality of vesicles arranged into a matrix for 
dispensing fluid to a fitst plurality of locations [on] onto said substrate surface. 
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12. (Amended) A method [according to] of claim 1 1^ wherein said step 
of moving said vesicle [array] includes the step of determining an offset signal 
representative of a distance for moving [said] the vesicle assembly containing 
the vesicle to a location [adjacenflsaid] next to the first plurality of locations. 

13. A method of [according to] of claim 12 wherein said step of 
moving [said] vesicle [assembly] includes the step of moving said vesicle 
assembly over said surface of said substrate and dispensing fluid therefrom to 
form a matrix of locations having fluid ejected thereon. 

14. (Amended) A method [according to] of claim 1, including the further 
step of drawing a wash fluid into saia\chamber of said vesicle to rinse said 
chamber. 

15. (Amended) A method [according to] of claim 1, including the 
further step of contacting said vesicle t^ a source of fluid material for filling said 
chamber by capillary action. 

16. (Amended) A method [according to] of claim 1, including the step 
of providing [a] the substrate material comprising silicon. 

17. (Amended) A method [according to] of claim 1, including the step 
of providing [a] the substrate material comprising a metal material. 

18. (Amended) A method [according to] of claim 1, including the step 
of providing [a] the substrate material compromising a plastic material. 

19. (Amended) A method [accordingvto] of claim 1, including the step 
of providing [a] the substrate^ [material] comprising a membrane. 

20. (Amended) A method [according to] of claim 1, including the step 
of providing [a] the substrate^ [material] comprising a polymeric material. 

21. (Amended) A method [according toAof claim 1, including the step 
of providing [a] the substrate^ [material] comprising metal-grafted polymers. 

22. (Amended) A method [according to] oAclaim 1, including the step 
of providing the substrate, wherein the substrate is a^chemically functionalized 
substrate material. 
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23. (Amended) A method [according to] of claim 1, including the step 
of providing la\ the substrate^, [material] wherein the substrate is functionalized 


of providing [a] 
with a dendritic 


with beads. 

24. (A|nended) A method [according to] of claim 1, including the step 
the substrate, wherein the substrate is [material] functionalized 


material. 


25. 
steps of] 


(Amended 


A method for analyzing a material, comprising! [the 


without contacting the surface with the vesicle, disposing said vesicle 


aid] 


providing a vesicle [suitable for carrying] comprising a fluid [having sa\d\ 
containing the material n a solvent [ therein, ]^ 


adjacent to a first location of a surface of [a] the substrate^ 

[controlling said providing mechanical pressure on the fluid, delivering 
vesicle to deliver] delivehng a defined and controlled nanoliter volume of the 


fluid [to provide a defined and controlled volume of said fluid] at [said] the first 


location of said surface 
moving said vesicl 


$f the substrate!, k 

to a second position [adjacent a second] next to the 


first location on said surlace of the substrate to dispense a defined and 


controlled volume of saic 
surface to form an array 


material along an array of locations on said substrate 
of the material , ]; and 


performing mass spectrometry analysis for said material at each location 
of said array. 

26. (Amended) A method [according to] of claim 25 x wherein said step 
of providing a vesicae, includes the step of mixing a matrix material and an 
analyte material to form said fluid containing the material. 

27. (AmeVid^cD A method [according to] of claim 25, including the 
steps of providing a vesicle having an interior chamber suitable for holding [a] 
the fluid[, and filling^aid chamber with a matrix material and dispensing said 
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matrix material to s aid array of locations] wherein the material comprises a 
matrix material for mass spectroscopy . 


\ 


28. (AVnended) A method [according to] of claim 25 wherein said step 
of performing mass spectrometry includes the step of performing matrix assisted 
laser desorptionlionization mass spectrometry. 

29. (Amended) A method [according to] of claim 25 wherein said step 
of performing mass spectrometry includes the step of performing a time of flight 
mass spectrometry analysis. 

30. (Amended) A method [according to] of claim 25 wherein said step 
of performing mass spectrometry includes the step of performing a fourier 
transform mass spectrometry analysis. 

31 . (Amended) [Apparatus] A system for forming an array of a sample 
material on a surface of a substrate, comprising! 

a vesicle having a distal end suitable for carrying a nanoliter of fluid 
thereon, ]j. 

a movable altm having a distal portion mounted to move said vesiclej. 

a controller fir moving said arm to dispose said vesicle adjacent [at] to a 
first location on said\surface of the substrate and for controlling said vesicle to 
provide a nanoliter vqlume of the fluid at said first location of said surface of the 
substrate^ and 

a diagnostic tool\for analyzing said material deposited on said surface of 
said substrate [to generate] by generating a composition signal representative of 
the chemical composition of said material. 

32. (Amended) [Apparatus] A system [according to] of claim 31 
wherein said vesicle\comprises a solid shaft of material. 

33. (Amended) [Apparatus] A system [according to] of claim 31 
wherein said vesicle cpmprises an interior chamber suitable for carrying a fluid 
material. 
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34. (Amenaed) (Amended) [Apparatus] A system [according to] of 
claim 31 wherein saia vesicle comprises a chamber and a transducer element for 
ejecting fluid from sand chamber. 

35. (Am jndetl) [Apparatus] A system [according to] of claim 31 
wherein said diagnostic tool includes a mass spectrometer. 

^36. (Am snded) A substrate having a surface [carrying] comprising an 
array of sample material selected from matrix material for mass spectrometric 


locations thereon 


crystalline structu 


nanoliter volume 


analysis or a mixture of the matrix material and analyte deposited at discrete 


wherein the matrix material at each location forms a 


e and comprises an amount that results from deposition of a 


c ontaining the material on the surface f and formed according 


to a process complrising the steps of providing a vesicle suitable for transferring 
a fluid containing < matrix material, disposing said vesicle adjacent a first 
location on said surface of the substrate, controlling said vesicle to deliver a 


volume of the fluid 


to said first location of said surface of the substrate, and 


moving said vesiclo to a set of positions adjacent said surface of the substrate 


and delivering fluid 
deposited, repeat 
provide both 
of the substrate 

37. (Am 
disposed on said s 

38. (Amen 


at each location of said set, if only matrix or sample is 
gteps (c) and (d) with matrix material or sample material to 
terial and sample material at each location of the surface 
array of matrix material]. 

ubstrate [according to] of claim 36 having wells 
herein the sample material is deposited in the wells , 
substrate [according to] of claim 37^ wherein said 


wells have a rough 



surface is pitted. 

39. (Amended) A substrate [according to] of claim 37 x wherein said 
iterior surface. 


REMARKS 

A check for the fees for a three month extension of time and excess 
claims accompanies this response. If no check is provided or if the check is in 
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